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INTRODUCriON 
Qeaon^aQoatoiman coluwbianuw (Curtice, 1890) is 
a connon strongyloid parasite o£ cosmopolitan distribtrtion 
causing debilitating ''nodular disease" in the caecum and 
colon o£ sheep and goats. It is ccmcurrently found with 
Trichurls ovis* Haemonchus contortus and Bunostomum 
trioonocephaluw in different parts of the gastrointestinal 
tract of the hosts* Qadir (1971) reported high incidence 
of infection of Q» columbianum and H. contortus through-
out the year in Bangladesh, He observed no significant 
seasonal variations in the incidence of infection. In 
India* Singh and Sahai (1973) reported 14•4X infection 
of 2* columbianum, 48»i% of T, ovia and 67.2X of 
li* contortus. The geographical distribution of 
£• columbianum is «rorld^ fide« and it is commonly fotind 
in Asia, Australia, Africa and certain pacific Islands. 
Some incidence of infection have also been reported from 
the U.S.A. and Europe. 
The life cycle of Q, c^ ltimhjiantpi is direct, 
the eggs are released in the intestine of the host and 
are eliminatc»d along with the faeces. Optimvnt hatching 
takes place at 25-27* C. After hatching the larvae moult 
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twlce, becoming infective on the 7th-8th day. The 
animal gets Infected by swalloiirlng Infective larvae 
along with fodder and water. Soon after establishing 
In the Intestine they penetrate the mucosa and 8ub-«mcosa 
of colon and produce tumour lllce nodules around them 
(Spendler, 1933} and re-appear in the intestinal lumen, 
where they transform into sexually mature adults after 
undergoing the fotirth moult (Visglla, 1923), Later studies 
by Fourie (1936), Oobson (1966) and Shelton and Griffiths 
(1967, 1968), however, suggested that the life cycle of 
£• colurabianum in sheep which have not previously bden 
exposed to infection, might differ from that described by 
Vieglla (1923), and possiblv) also from life of other 
oesQPhaoostomas in their respective hosts, in which case 
the fourth stage larvae being retained for long periods 
in the gut wall, particularly the large intestine. The 
type and distribution of lesion in the alimentary tract 
are the reflections of local tissue reactions to different 
stages of parasites (Dash, 1973)• Somrearville (1957) 
stated that stimuli which activate larvae to exsheath 
may also govern their establishment and growth in the 
new environment. 
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Dhar and Singh (1968) stijdied the mechanism of 
nodule formation. The nodules are 10-18 mm in diameter 
and contain greenish pus like substance which surroxinds 
the immature worm. In few cases gut nodules have been 
found festuring, presumably due to concomittant bacterial 
infection. In yoting non-immune animals the worm returns 
to the intestine by 5th-8th day and grows to maturity, 
but as immunity develops the tissue reaction becomes 
greater and many worms remain imprisoned in the nodules, 
even for months. Burrowing larvae of 0. columbianum 
after passing a quiescent phase in the submucosa revert 
to the Ixanen, In this way they probably escape along 
with the gut faecal affluents, 
Fourie (1936) observed various pathological 
conditions caused by 2, columbianum in sheep. Progressive 
weakness, reduced weight gain, loss of appetite as well as 
impaired quantity of wool in sheep was reported by Ctorden 
(1958), Similarly, Hbrak and Clark (1966) also reported 
infections of Q» colxanbianura in sheep resulting in loss 
of appetite, loss of body weight, diarrhoea, increased 
rectal temperature followed by subsequent reduced %reight 
gain and also decrease in plasma albtmin and globulin 
ratio and increase in plasma globulin particularly after 
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relnfection. They further observed marked microscopic 
lesions with a secondary bacterial complications in all 
the sheep infected with comparatively few larvae which 
led to severe disease and even caused death* Shelton 
and Griffiths (1967) studied the intestinal lesions. 
Secondary bacterial infection may result in the formation 
of ulcer at their sites. On the other hand, 4th stage 
larvae penetrate the mucosal layer of colon leading to 
slight cell atrophy of the epithelium in the lumen, 
lymphoid hyperplasia and secondary bacterial invasions. 
Thus, it is obvious that O. Columbian urn affects the 
livestock to a marked extent and therefore, calls for 
an adequate biological attention. 
India is basically an agricultural country where 
livestock contributes considerably to her economy. Cattle, 
goats and sheep provide milk-cum-dairy products, meat, 
wool, skin, hides and fuel (in the form of dung cakes 
and bio-gas). Oesophagostoroiasis adversely affects the 
production of these commodities. To improve the produc-
tion rates of the above mentioned animal prxxlucts our 
livestock requires better health care. Eradication and 
control of various diseases among livestock can be 
possible only when proper data on them are available. 
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STATEMSNT OF PROBLEM 
Considering the importance of Oesophaqostomijni 
infection in the economically important livestock viz., 
sheep and goats, follov^ lng studies were undertaken. 
1. The in vitro survival studies of O. colxjnbianum 
«rera cafried out in different nutrient media, 
2« Besides carbohydrates« lipids are the main source 
of energy reserve in parasitic helminths. Since 
vary little is knovm concerning the biochemical 
aspects of lipid metabolism of 0, columbianum, 
its lipid composition including total lipid as 
well as lipid fractions were studied quantitatively 
and phospholipids were further fractionated by thin 
layer chromatography. 
3. Isoenzymes of malate dehydrogenase (MDH) and 
lactate dehydrogenase (U5H) which are related to 
the lipid metabolism were also studied using disc 
gel electrophoresis. 
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4« The serun glutamlc-oxaloacetlctransarolnase (SGOT) 
and serum glixtamlc pyruvic transaminase (SGPT) vrere 
studied as they are of c l in i ca l Interest and helpful 
in the diagnosis of various parasit ic d i seases . 
They play a great role as pathological marXers in 
host physiology. 
The damage of any organ t i s sue leads to the release of 
these enzymes in host 's body systems giving a clue to the 
pathophysiological conditions* 
-^-
HISTORICAL REVIEW 
QesophaQostoroum colxanblanum happens to have 
world-wide distribution. Literature on it is replete 
with numerous references on its occurrence in bovine 
and caprine hosts and occasionally in cattle and some 
cervines £rom almost all the continents of the world. 
Clayton-Lane (1917) first reported heavy epizootics of 
2* colmwbianxim from India and numerous reports have 
since been forthcoming. Bhatia and Pandey (1961), 
and Tripathi (1968) have made notable reports in this 
regard. 
The gross morphology of 0. columbianum has been 
described by Tfeglia (1923) and later by Goodey (1924). 
The life history of £. columbianum was elucidated by 
Veglia (1923) and its life cycle was elaborated by 
Dash (1973), Most of the work so far done is baaed on 
its life cycle, epizoology and control but its bio-
chemical and physiological aspects have not been covered 
extensively, valuable contributions have been made on 
the larval development of this parasite by Singh and 
Chopra (1965), and Chopra and Sin?^ (1965), Agarwal 
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(1966), Dash (1967, 1968), Shankar (1970), Nellson and 
John (1972), Dobson (1974), Tripathi (1969) and Misra 
(1972) on general ecological factors. Das (1967), 
(1968) and Gupta (1967) have done studies on the Iri vitro 
culture. Bogolvyalanski (1964) has elucidated the 
morphology of body wall and Ohmori (1975) has described 
the arrangement of the somatic muscles of £• columbianuro. 
Certain preliminary physiological studies have also been 
made by some workers, notable among them were those of 
Esserman and Sarabell (1951), Bowden (1969) worked on 
the plasma protein of the sheep host during the latent 
infection phase. Shelton and Griffiths (1968) have 
studied experimental host-parasite relationship between 
Q, columblantan and the sheep. Dhar and Singh (1968) 
observed mechanism of nodule formation and also the 
effect of the Irradiation on the infective stage larvae. 
Singh and Sahai (1973) reported 14.41% infection 
of O. colxanblamum by examination of 170 goats in Bihar. 
Patnaik e^ a^. (1973) made observation of 442 sheep from 
Rajasthan and found nodules in colon throughout the year 
due to the Infection of £• coltrobianum. Pucilowska and 
Borowik (1974) reported 37% Infection of 0. venulosxan on 
postMnortem examination of 57 sheep from Gala state of 
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Poland. Qadir (1974) reported 58% infection of 
2« coliimbianum from goat's large intestine in 
Bangladesh, Gulmaraes et a^ l. (1976) examined 75 crores 
bred sheep in Brazil and found 78,7% infection of 
Q, cplxamblanum. 
Brenmer and Pridemanis (1974) studied intermal 
blood loss in calves infected with 7,500 to 50,000 
larvae of 0, radiatum> using ciromium (Cr ) labelled 
erythrocytes. They observed that emergence of histo-
trophic 4th stage larvae from the submucosal cyst was 
associated with internal dose of lairvae. The bleeding 
was sufficient to cause anaemia and the serum protein 
was depressed in the animals. At the lower infection 
rate the haemorrhage caused by the larvae was consider-
ably less than those produced by adults, 
Bhatnagar et ^^ l, (1978) made a study of histo-
pathology of 0, columbianuro nodules in experimentally 
infected lambs. The lambs were orally infected with 
2,000 2* columbianxira larvae and were Icilled after 56 
days. Nodules of varying sizes were observed in the 
small and large intestine, enteric lymph nodes, liver, 
kidneys, pancreas and uterus of the lambs. Nodules 
generally consisted of a central necrotic mass surrounded 
by macrophage, lymphocytes, epithelial cells and eosinophil 
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A review of literature has indicated paucity 
of studies relating to gross morphology and pathoge-
necity of 0. colnmbianum. Few studies available on 
these aspects were of Bremner (1972), Shelton and 
Griffiths (1967). Reports of its prevalence and 
seasonal abundance were studied by Qadir (1971), ecology 
by Agarwal (1966), Chhabra and Singh (1965), chemothe-
rapeutics by Klgsbury and Haffer (1967) and anthelmintics 
by Forrester gt al» (1970), Few comprehensive physio-
logical and biological aspects have so far been studied 
and little work was done on physiological emd biochemical 
aspects of lipid metabolism, its in vitro survival and 
enzymatic studies. 
The first report on attempts to culture the 
parasitic stages of Oesophaoostoraum is that of Diamond 
and Douvres (1960), who encountered 2* radiatum as a 
concomitant in their worlc with Hvpostronovlous rubidus. 
They observed third stage 0. cruadrlspinulatum larvae to 
persist unchanged up to 42 days after inoculation. After 
42nd day, however some fourth stage 0. cruadrisplnulatxim 
larvae were noted. Since this species made up less than 
1% of the total population, the number of observations 
which could be made were limited. Nevertheless, thdy 
-II-
vrere able to determine that the fourth stage lazvae which 
they recovered after the 42nd day JLn vitro cultivation 
was comparable to the stage of 0. cmadrlsplnulatum found 
In the swine on the 17th day after Infection. 
Douvers (I960, a,b) furnished some details of his 
work with 0» radiatum from calves. He reported that 
Q, radiatum underwent the third moult 14 days after inocu-
lation in the medixjm used for Hypostrongylus. When this 
medium was supplemented with a vitamin mixture, as described 
by v«elnstein and Jones (1959), late fourth stage larvae 
appeared by 27th day, Douvres (1960) obtained a marked 
Improvement in his results when the medium was supplemented 
with a phosphate or water extract of mucus and mucosal 
surface material, and inactivated calf serum. In this 
supplemented Intestinal-extract-serum medixan, fifth stage 
larvae were obtained by 24th day after inoculation of 
exsheated infective larvae. When the mucosal extract 
consisted of material derived from the host tissue 
reaction to the O, radiatum infection, it Inhibited the 
rate of development in in vitro. Tissue extracts from 
infected hosts produced precipitates and coating of 
debris on the nematodes within 24 hours after each 
transfer to fresh media. 
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Douvers (1962 a) detailed much of M s work with 
0. radiatvan and on the results of further modifications of 
the medium originally developed for H. rudldus. The medixan 
ingredients include, rabbit embryo extract, swine liver 
extract, bovine nutrient broth, intestinal extract of the 
mucosal and submucosal tissues of a helminth free calf and 
a vitamin mixture which included thymine, pyridoxine, 
calcium pantohenate, nicotinic acid, p-aminobenzoic acid, 
folic acid, riboflavin and choline chloride. Incubation 
temperature varied between SS^C and 38,5*C and the medium 
was changed at interval of sixth and seventh day. This 
cell free, clarified and vitamin supplemented culture medium 
appeared to enhance the rate of development of the larvae? 
larvae in the fourth moult were observed as early as the 
19th day In supplemented medium as compared with 24th day 
minimum in supplemented media. No difference in the rate 
of development was observed among cultures which contained 
(1) serxan from helminth free or infected yearling calves, 
(2) liver extract from pigs of different ages, (3) different 
aged or concentration of infected larvae or (4) which were 
transferred to fresh medium at different time intervals. 
However, 38,5•C was found to be superior to 35*C as a 
culture temperature and the percentage yield was much 
greater in vitamin supplemented medium diluted with a 
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bovine intestinal tissue extract as compared to cultures 
diluted with a buffer. Subsequently Douvres (1962,b) used 
this in vitro culture technique to investigate the effect 
of intestinal extracts from variously susceptible and 
resistant calves and demonstrated that antibodies can be 
extracted from such tissues and that they react specifically 
with antigens by the larval stages grown in vitro. 
Silverman (1963«a) worsted on Australian strain of 
Q. radiatum and found that it exsheated readily in a COj 
extracted balanced salt solution at pH 5 and subsequently 
underwent development to the fourth stage in Earles' or 
Hanks' solution which had been gassed with COj* Over 609S 
of the 0. radiatum larvae completed the third moult by 
96 hours of cultivation in a roller-tube mechanism and 
when transfered to a complex medium consisting of chick 
embryo extract, bovine liver extract, serum and sodium 
casinate, development to the fifth stage took place in 
14-21 days. This rate of development is more rapid than 
that reported by Anantaraman (1942) for the naturally 
infected animal; however, this might be due to the absence 
of host reaction which occurs in vivo. There is no 
indication in Douvre's work of the use of CO^ as an 
additive. 
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Leland (1961 a,b, 1963) cultivated 0. radi^tum and 
an Oesophaqostomum species from an ovaine source In medium 
gassed with COj and consisting of chick embryo extract, 
liver extract, serum, sodium caseinate and a vitamin 
mixture which supported Cooperia species to the 5th stage, 
and obtained 4th stage Oesophaqostomum in large numbers 
although subsequent amount was observed. 
Das (1968) cultured 0, coltambianxim in an axenic 
medium. Each extract was found to be essential and vitamin 
B _ was added. Larvae were exposed in hypochloride solution 
and cultured at 37.5*C under S% COj in air. The tubes were 
rolled twice daily and the medivon was replaced for 12 days 
and then at interval of 2 to 3 days. Fourth stage larvae 
were seen on the 8th day. By day 34th, 4% had developed 
for the 4th moult* 
Culture on the similar medixan was undertaken by 
Neilson (1972). The medium was composed of Earle's solution 
with 40% chick embryo extract, 20% sheep serum and 2% 
Eagle's 100% vitamin mixture, cultures were then gassed 
with C02:02:N2 (10:20:70) and incubated at 39'C with 
shaking. The medium was replaced every 4th days. The 
fourth stage was reached by 7th day (24%). This stage 
survived for 5 to 10 days. 
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The lipids in nematodes fluctuate from host to 
host. The first oreliable estimation of total lipids in 
parasitic nematodes was that of Weinland (1901) who found 
in two determinations, using ether extraction technique, 
that fat constituted 1.4656 and 1.5% of the total fresh body 
weight of A. lumbricoides. These quantities agree with 
those recently obtained by modem techniques by Cavier et SLI, 
(1958), Monteoliva (1960). By improving the extraction 
procedures Plury (1912) identified many compounds in fresh 
A, lumbricoides phosphatidylcholine, oelic, streic and 
palmitic acid and other low molecular weight acids namely 
valeric, butyric, caproic, propionic, and acrylic acids. 
Glycerol was isolated in small quantities but strangely 
cholesterol was not detected. Simultaneously Von Kemnitz 
(1912) demonstrated the presence of lipids in the tissue 
of A. lumbricoides. In a series of experiments Von Brand 
(1934, 1941) and Hobson (1948) took A, lumbricoides as 
an experimental model to improve the extraction technique 
of lipids. They found lipid concentration to vary between 
1,0 and 1,8% of the fresh body weight, A new era of 
detailed analytical lipid identification in A. lumbricoides 
began with the work rof Rogers and Lazarus (1949), Moyle 
and Baldwin (1952), Pairbaim (1955a,b, 1956) and Beames 
(1964, 1965), Rogers and Lazarus (1949) idefntifled 
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phosphatldylchol lne, phosphatldylethanolamlne, sphingo-
myelines in the pseudocoelomic f l u i d and i n t e s t i n e of 
A. lurobricoides and phosphatidylchol ine and phosphatidyl-
ethanolamine, but no sphingomyelin i n o v a r i e s . On the 
other hand Shorb and Shorb (1966) found the phospholipid 
of adult A, lumbricoides t o be 23% of the t o t a l l i p i d s , 
g lyco l ip ids 38,5% and Beames (1964) fract ionated Ascaris 
phospholipids i n t o phosphatidylethanolamine, lysophos-
phat idylchol ine , phosphat idylchol ine , phosphatidylserine, 
lysophosphatidylethanolamine, p h o s p h a t i c y l l n o s l t o l , 
sphingolipids and c a r d i o l i p i d s . 
In A, g a l l i there was a sex var ia t ion in the 
phospholipid content , Male worms contained 71,6% phos-
pholipid of t h e i r t o t a l l i p i d s which i s only 40,3% (Shorb 
and Shorb, 1966) and vyichrestyuk e t a l . (1972) and 
vykrestyuk and Yarigine (1975) studied the l i p i d s of the 
c a t t l e nematodes Mecistocirjcus d i g i t at us and found that 
t o t a l l i p i d s were 10,38% of the dry weight, out of which 
23,73% were phospholipids and 76,27% neutral l i p i d s . The 
neutral l i p i d s comprised c h o l e s t e r o l , t r i - , d i - , and 
monoacylglycerols, a s c a r o s i d e s , free f a t t y acids and 
pigments: cerebrosldes and small q u a n t i t i e s of phosphatidyl-
ethanolamine were a l so i d e n t i f i e d . 
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Hutchison et a^. (1976) found in three filarlid 
worms, Dlrofllarla linrnltls, Dlpetalonlema vlteae and 
Lltomosoldes carinil# that old carbon (Cj^ t^O) constituted 
1,1-4,056 of total fatty acids. 
Little is known about the synthesis of phospholipids 
and glycolipids to parasitic helminths. In nematodes, 
Ascaris honaogenates were found to incorporate labelled 
fatty acids into phosphatidic acid prior to its conversion 
into triacyle glycerols (Jezyk, 1968), Turner and 
Hutchison (1976) found that D, iromitis can rapidly take up 
14 ( C) oleate and incorporated them into phosphoglycerides, 
Homogenate of Ascaris ovaries (Jezyon^ 1968) formed 
triacyglycerols provided that an exogenous supply of fatty 
acid was available. Recently Turner and Hxitchison (1979) 
demonstrated that the dog heart nematode, D, immitis was 
able to synthesize all classes of complex lipids including 
free cholesterol from ( C) glycerol, ( C) acetate and 
(^ C^) oleic acid. 
Since cholesterol was found to be the major and 
xiniversal sterol of parasitic helminths, its assimilation 
and metabolism by parasites has received considerable 
attention. Turner and Hutchison (1979) reported that 
adult D, iromitis could incorporate significant quantities 
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of labelled acetate into cholesterol. Epithelial cells 
of A, gain stored considerable amounts of lipids and 
glycogen. The lipids were mainly phospholipids and 
lipoproteins, distributed throughout the cytoplasm. The 
brush borders showed the activities of many enzymes 
including lipase. 
The body wall of nematodes including the cuticle, 
seems consistently to have a significant amount of lipids, 
Mittal and Lai (1977) reported the presence of lipids in 
the matrix layer of the cuticle of Protospirura, Syphacia, 
Aspicularis and Procamalanus spp, Sood and Kalra (1977) 
detected lipids in the cortical layers of the cuticle of 
Ii» contortus. The lipids that were found in the hypodermis 
as well as the phospholipids in the muscle cells were 
considered to be, energy reserve compounds alongwith 
glycogen, Sood and Sehajpal (1978) also detected lipids 
(probably of phospholipid type) in the intestinal epi-
thelium of H. contoxrtus, Gupta and Kali a (1978) 
demonstrated that the body wall of the filaroid nematodes 
Setaria cervi contained phospholipid in the matrix and 
fibriller layer and phospholipid in bacillar layer. 
Many enzymes occur in multiple molecular forms or 
isoenzymes which frequently differ in their kinetic and 
alosteric properties, Electrophoretic separation and 
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comparlsion of isoenzyme profiles in adult A, lianbricoides 
showed four LDH and MDH isoenzymes (Darre et al., 1967 
Zee and Zinkham., 1968? Langer and Smith, 1971). 
H, contortus male and only 7 isoenzymatic bands in MDH 
(Langer and Smith., 1971). But in another study (Coles, 
1971b), no significant difference in the isoenzymes of 
malate, lactate and glucose-6-phosphate dehydrogenase, 
non-specific esterases and acid phosphatases of 8 different 
strains of S, mansoni were noticed, Homewood et al. (1973) 
revealed identical bands in males as well as in females. 
The transaminases which form a link between the 
metabolism of amino acids, lipids and carbohydrates have 
been extensively studied in maninalian tissues, micro-
organisms, plants etc., by Choen (1961). 
Awapara and Seale (1952) studied the distribution 
of transaminases in rat organs, and found significant 
results in the liver tissues. The mechanisms in enzymatic 
transaminations and kinetic studies of the glutamate-
aspartate reaction were studied by Nisonoff and Barnes 
(1952), and in 1957 Reitman and Prankel studied a colorl-
metric method for the determination of glutamic oxaloacetic 
and glutamic pyruvic transaminases in mammalian serum. 
Baxter and Roberts (1958) have recorded temperature optima 
-20-
at 49'C for the transaminase of beef brain, Jenkins et al. 
(1959) have worked on pig heart muscle glutamic aspartic 
transaminase, its assay, purification and general 
properties. 
Two GOT spikes were observed during infection with 
Stronqyloides papillous (Prackowick et al,, 1969), One 
appears early in the infection and is explained by lung 
damage due to the adult worms inflicting damage on the 
Intestinal cells, GOT, GPT, and aldolase activity reached 
a maximum after administration of A, iTjgabricoides eggs to 
pigs; their increase probably is related to the migration 
of the larvae through the liver. Later on a second 
maximum is observed only in the cases of GOT and aldolase; 
it can be explained by the lung damage sustained by host 
at the time (Andrews e^ al,, 1961), 
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MATERIALS AND METHODS 
COLLECTION OF PARASITES 
Mature Oesophaqoatomum columblanum were collected 
from the caeciim and colon of sheep and goats slaughtered 
at the local abattoir and expeditiously brought to the 
laboratory. The parasites were then washed several times 
with normal saline (NaCl 0,85%) in order to remove gut 
debris. Prior to inoculation into the culture medium for 
in vitro survival they were kept in water bath for one 
hour at 37'C, For lipid extraction and isozyme activity 
at 4*C, following methods were followed; 
PREPARATION OF HOMOGENATE 
i ) For l i p i d e x t r a c t i o n 1 g of each male and female 
p a r a s i t e s were separate ly homogenized in 10 
volumes of 2:1 chloroform-fliethanol mixture and 
stored i n the r e f r i g e r a t o r , 
i i ) For isozyme s t u d i e s the horoogenate (25%, W/v) 
was prepared i n phosphate buffer pH 7,4 at 4»C 
and kept for 2 hours , i t was centrifuged at 
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10,000 rpm in a refrigerated centrifuge for 30 mln 
and the large particles of debris thus se t t led were 
discarded* The supernatant was stored in the 
refrigerator, 
COLLECTION OF BLOOD SAMPLES 
Blood samples of in fec ted sheep/goats were c o l l e c t e d 
i n dry s t e r i l e b o t t l e s for the study of transaminases and 
were kept at 4*0 for 2 hours, when the serxjm oozed out on 
the top of the c o l l e c t e d blood samples, the serxan was then 
centr i fugated i n a re fr igerated centr i fuge at 5000 rpm. 
To the sera , thus c o l l e c t e d , was added 0»19i soditim azide 
and stored in a re fr igerator for further s tudy, 
MATERIALS FOR IN VITRO STUDIES 
Water bath, cul ture f l a s k s , normal s a l i n e s o l u t i o n . 
Hanks* balance s a l t 10 g. Eagle 's medium (9 ,59 g ) , yeast 
t a b l e t s 50 mg, p e n e c i l l i n e (1000 l U ) , streptomycin (250 lU) , 
g lucose , l i p i d ( cho le s t ero l ) and amino ac ids (L-alanlne, 
L . v a l i n e , L - h l s t l d l n e , L- leuc ine , L - i s o l e u c l n e , L-glycine 
and L-arg in lne) . 
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PREPARATION OF THE MEDIUM 
Eagle 's and Hanks' balance s a l t so lu t ions were 
prepared by d i s s o l v i n g one packet each i n a l i t r e of double 
d i s t i l l e d water, yeast ex trac t was prepaired by d i s s o l v i n g 
50 rog t a b l e t s in 100 ml d i s t i l l e d water, vitamin B-complex 
10 mg, p e n e c i l l i n (1000 lu) and streptomycin (250 lu) were 
a l so added t o the medium and pH 6.8 was adjusted by adding 
IN NaHCO '^ 
FOR EXTRACTION AND QUANTITATIVE ESTIMATION OF LIPIDS 
Centrifuge, centr i fuge t u b e s , spectrophotometer 
( spectronic -20 , Bausch and Lomb), g l a s s stoppered tt ibes, 
Pastetir p i p e t t e s , Whatman f i l t e r paper No, 1, chloroform, 
methanol, calcium ch lor ide s o l u t i o n (0,04%), g l a c i a l 
a c e t i c acid cone, sulphuric a c i d , phosphate buffer-pH 
7 , 0 , coRper tr iethanol-amine s o l u t i o n , sodixim d i e t h y l -
thi©carbonate, pa lmit ic ac id , ammonium molybdata 
(2.50% WA)# t r i c h l o r o a c e t i c ac id (70%, W/V), perchlo-
roac^tic acid (70%), l-amino-2-hydroxy-nephthalene 
4-sulphonic acid reagent (.25%), monopotassium dihydrogen 
phosphate, Zeocarb-225, a l c h o l i c KOH, mustard o i l . 
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FOR THIN LAYER CHROMATOGRAPHY 
Silica gel 'G' type 60 stable platform, spreader, 
labelling board, micropipettes, chromatographic glass plates 
(20 X 20 cm), developing tank (23 x 23 7.5 cm), chloroform; 
methanol: water (65:25:4, V/V/V) and iodine crystals. 
FOR ELECTROPHORETIC STUDY OF ISOENZYMES 
I, Electrophoretic apparatus, glass tubes (80 mm/5 mm), 
gel casting stand, holders, riibber stoppers, glycine 
buffer (pH 8.0) bridge buffer (pH 8.6), 
Solution A 
Tris hydroxyl methyl amino methane (TRIS) 
36.69 mg was mixed with 48 ml of IN HCl and tetramethyl-
ethylenediamin (TEMED) 0.25 ml was added, the pH was 
adjusted to 8,9 and the final volxKne was raised to 100 ml. 
Solution B 
The solution B contained acrylamide 28 g, bisacryl-
amide 0.75 g and final volume was adjusted to 100 ml with 
distilled water. 
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S o l u t l o n C 
Ammoniijm per s u l p h a t e 0 . 4 g In 100 ml d i s t i l l e d 
w a t e r . 
REACTION MIXTURE FOR MALATB DEHYDROGENASE 
I I . Tris /^Cl buf fer , pH 8 .0 O.lM 
L-malic acid (5 ml-l) 350 mg 
Nicotinamide adenine d inucleot ide (NAD) 10 mg 
Tetrazolium s a l t (MTT) 7.5 mg 
Phenazine methosulphate (PMS) 5 g 
Reaction mixture for MDH was prepared in 25 ml of 
O.lM Tris-HCl buffer, pH 8,0 
REACTION MIXTURE FOR LACTATE DEHYDROGENASE 
III. Tris/HCl buffer pH 8.0 0.05 m 
Calcium lactate (pentahydrate) 8 ml 
NAD 10 mg 
MTT 0.5 mg 
PMS 25 rag 
Reaction mixture for LDH was prepared i n 20 ml of O.lM 
Tris-HCl buffer pH 8 . 0 . 
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FOR SERUM TRANSAMINASES 
FOR SERUM GLUTAMIC OXALOACETIC TRANSAMINASE 
0,3 mg L-aspartic acid and 50 mg L-oxoglutric acid 
weire dissolved in 20-30 ml phosphate buffer and pH was 
adjusted to 7,5 with 10% NaOH. Volume was made up to 100 m! 
with buffer* 
SUBSTRATE FOR SERUM GLUTAMIC PYRUVIC TRANSAMINASE 
Prepared as above but 5 mg of L-alanine was used 
in place of aspartic acid and 20 mg of L-oxoglutaric acid 
was added. pH was adjusted to 7,5 with 10% NaOH, After 
adding a few drops of chloroform, the substrates were 
kept in refrigerator, 
ALANINE SUBSTRATE REAGENT 
50 g of citric acid was dissolved in 50 ml 
distilled water and equal volxime of redistilled alanine 
was added to it. 
DINITROPHENYL HYDRAZINE REAGENT 
Two hundred grams of 2, 4-dinitrophenylhydrazine 
was dissolved in 8,5 ml of concentrated HCl and volume 
made up to 1 litre. 
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0«4N NaOH solution (1.6 g of soclium hydroxide was 
dissolved in 100 ml of water. 
0.8 ml of freshly prepared pyruvic acid (1%) was 
made up to 100 ral. 
METHODS 
IN VITRO SURVIVAL OF ADULT PARASITES 
The i n v i t r o s u r v i v a l r a t e of 0 . columbianum a d u l t s 
was s tud ied by modifying t h e c u l t u r e method of Das (1968) 
i n v e s t i n g p h y s i o l o g i c a l pa ramete rs v i z . , g lucose , amino ac id 
and l i p i d s ( c h o l e s t e r o l ) i n Best media of E a g l e ' s modified 
with Hanks ' , yeas t e x t r a c t (50 mg), v i tamin B-complex 
(10 rog), p e n i c i l l i n e (1000 l U ) , and s t reptomycine (250 l U ) . 
In t h i s s tudy a d u l t p a r a s i t e s were mainta ined i n 
four c u l t u r e f l a s k s wi th 25 ml of c u l t u r e medium (300 + 5 ) . 
Adult p a r a s i t e s were i n t r o d u c e d g e n t l y i n t o t h e f l a s k s which 
wexre incuba ted i n a wa te r b a t h a t 37 + I 'C wi th ocas s iona l 
shak ing . In t h e f i r s t f l a s k 5 mg of amino a c i d s mixture 
(L -a l an ine , L - h i s t i d i n e , L - v a l i n e , L - l e u c i n e , L - i s o l e u c i n e , 
L-g lyc ine and L -a rg in ine 0 .7 mg each) and 5 mg of glucose 
were added wi thout any l i p i d . 
-?8-
In the second culture flask, 5 mg of glucose along 
with 5 mg of lipid (cholesterol) was used, no amino acids 
were added. 
In the third culture flask 5 mg of the above men-
tioned amino acids mixture and 5 mg of lipid (cholesterol) 
were added, without glucose. 
In the fourth culture flask parasites were kept 
only in the culture medium. 
The mouths of the culture flasks were fitted properly, 
The culture media were changed every 12 hours. All the 
experiments were performed under aerobic condition. 
EXTRACTION OF PARASITE LIPIDS 
The total lipid was extracted by the method of 
Folch et al, (1957) as modified by Misra (1968). After 
bringing to room temperature, homogenized material was 
centrifuged at 1000 rpm. The supernatent was separated and 
the residue was re-extracted twice with 10 more volumes of 
chloroform-methanol 2:1, for two hours at room temperature 
and again centrifuged and supernatants were pooled and 
evaporated to dryness in vacuo at 40-50*C in a rotatory 
flask evaporator. 
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The dried residue was dissolved in chloroform 
methanol containing 4/i distilled v/ater (V/V), It was 
evaporated to dryness in vacuo at 45-50*C, This step was 
repeated twice to separate protein bounc^  lipids. This dried 
residue was again washed with 0,88% KCl in a separatory 
funnel, gently mixed and allowed to stand at room temperature 
until the two phases separated clearly. The lower chloroform' 
methanol layer wer^ pooled and evaporated to dryness iri vacuo 
at the same temperature mentioned earlier. This final dried 
residue was dissolved in a known volume of pure chloroform 
for lipid analysis. 
ESTII!ATIOK OF TOTAL LIPIDS 
The total lipids of extracted samples was determined 
by method of Zollner and Krish (1962). 1 ml of lipid 
extract was taken in a test tube, 4 ml of concentrated 
HjSO. was added into it and boiled for 10 min; cooled and 
shaken. Suitable aliquots were transfered into seven test 
tubes except blank in which equal volume of cone. H_SO was 
added. To each test tube, including the blank 4 ml of 
Zollner reagent was added (Zollner reagent was prepared by 
adding 13 M vanillin in ortho-phosphoric acid) and after 
fifteen min colour was developed and read against the 
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reagent blank at 540 nin. The total lipids were calculated 
from a calibration currve previously prepared by using 
standard lipids of known strength. 
QUANTITATIVE ESTIMATION OF TOTAL CHOLESTEROL 
Total cholesterol was restimated according to the 
method of Sackett (1925). Suitable aliquots of lipids 
extracts were transfered into seven test tubes and they 
were shaken for a few minutes; then 2 ml of ice cold acetic 
acid and cone, sulphuric acid (2:1) was added. The developed 
color was read against the reagent blank at 560 nra in a 
Baush and Lomb spectronic 20 spectrophotometer. The amount 
of cholesterol was calculated from the calibration curve 
previously prepared by using cholesterol solution of known 
strength. 
QUANTITATIVE ESTIMATION OF FREE FATTY ACIDS 
Free fatty acids were estimated according to the 
method of Itya and Ui (1965). Stiitable aliquots of lipid 
extract were added to the seven stoppered pyrex test tubes 
containing 6 ml of chloroform and 2 ml of phosphate buffer 
of pH 7.0, except blank in which equal amount of chloroform 
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vras added in place of aliquots and ttibes were shaken for 
90 seconds. After 15 mln, the upper layer was aspirated 
and 3 ml of copper triethanolamine solution was added 
(1 M triethanolamine : 1 N acatic acid: 6.45% Cu (^3)2 
3H2O, 9:1:10 (V/V/V) and tubes were shaken for 10 mln. 
After 15 min, copper triethanol amine layer was aspirated. 
The residual chloroform layer was filtered and 2 drops of 
IQP/o sodixan diethylthiocarbonate solution was added. The 
yellowish brown colour developed was read immediately against 
a regent blank at 500 nm. Free fatty acids were calculated 
from the calibration curve previously prepared by using 
palmitic acid as a standard. 
QUANTITATIVE ESTIMATION OF TOTAL PHOSPHOLIPIDS 
Total phospholipids were deteinnined by the method 
of Bartlett (1959) as modified by Marinetti (1962), In 
centrifuge tubes containing 3 ml of water« 0,5 ml samples 
were delivered. Fireshly prepared 5 ml of 10% trichloro-
acetic acid (W/V) solution was added. The tubes were allowed 
to stand for few minutes and centrifuged at 3000 rpm for 
15 min. The supernatant was decanted and tubes were inverted 
on filter paper tmtil practically all the supematent was 
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removed. For total phospholipids a suitable aliquot 
(0,05-0,2 ml) was taken into a tube and evaporated to 
dryness. The contents of the tubes were slightly heated 
and 1 ml perchloric acid (70?6) was added. On cooling 7 ml 
of distilled water was added followed by 1,5 ml of 2,5^ 
ammonitim molybdate (W/V). The contents were mixed except 
blank in which equal amount of chloroform was added in 
place of aliquots and tubes were shaken for 90 seconds. 
After 15 minutes, the upper layer was aspirated and 3 ml 
of copper triethanolamine solution was added (1 M triethan-
olamine: IN acetic acid: 6,45% Cu(N03)2 3H2°' 9:1:10 (V/V/v) 
and tubes were shaken for 10 minutes. After 15 minutes 
copper triethanolamine layer was aspirated. The residual 
chloroform layer was filtered and 2 drops of 1% sodium 
diethylthiocarbonate solution was added. The yellowish 
brown colour developed, and was read immediately against a 
reagent blank at 500 nm. Free fatty acids were calculated 
from the calibration curve previously prepared by using 
palmitic acid as a standard. 
QUANTITATIVE DETERMINATION OF TOTAL PHOSPHOLIPIDS 
Total phospholipids were determined by the method 
of Barlett (1959) as modified by Marinetti (1962). In 
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c e n t r i f u g e t u b e s c o n t a i n i n g 3 ml of wa te r , 0 ,5 ml sample 
was d e l i v e r e d . F r e s h l y prepared 5 ml of 10?4 t r i c h l o r o a c e t i c 
ac id (W/v) s o l u t i o n was added. The t u b e s were allowed t o 
s tand f o r few minutes and c e n t r i f u g e d a t 3000 rpm fo r 15 min. 
The supe rna t an t was decanted and t u b e s i n v e r t e d on f i l t e r 
paper u n t i l p r a c t i c a l l y a l l t h e superna tan t was removed. 
For t o t a l phospho l ip id a s u i t a b l e a l i q u o t (0 ,05 -0 ,2 ml) 
was t aken i n t o a txabe and evapora ted t o d r y n e s s . The content 
of t h e t u b e s weire s l i g h t l y heated and 1 ml p e r c h l o r i c ac id 
(70%) was added. On coo l ing 7 ml of d i s t i l l e d water was 
added followed by 1,5 ml of 2,5% ammonium molybdata (W/v), 
The c o n t e n t s were mixed we l l and f i n a l l y 0.2 ml of 0,25% 
p u r i f i e d 1 amino-2, hyflroxy nap tha l ene -4 - su lphon ic ac id 
r eagen t was added. The txibes were heated i n a b o i l i n g water 
b a t h f o r e x a c t l y 7 m i n , , cooled and t h e co lour was read 
a f t e r 20 min, a t 830 nm i n a spec t ropho tomete r . The c a l i -
b r a t i o n curve was prepared wi th monopotassium-dihydrogen 
phosphate as s t a n d a r d . The phosphol ip id va lues were obtaine<3 
a f t e r m u l t i p l y i n g t h e i n o r g a n i c phosphate by a f a c t o r of 25 , 
QUANTITATIVE DETERMINATION OF TOTAL TRIGLYCRIPES 
T o t a l t r i g l y c e r i d e s were determined by t h e method 
of Van Handel and Z i lve rs ra i t (1957) , 4g Zeocrab-225 was 
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placed in a glass stoppered 100 ml conical flask and 5 ml 
chloroform was added to it. A suitable aliquot of lipid 
was added and made up to 15 ml with chloroform. After one 
hour at room temperature with intermittent shaking, the 
contents were filtered through a Whatman No. 1 filter paper. 
About 3 ml aliquot of fliterate was transferred to three 
glass stoppered tubes and solvent was evaporated, .To two 
tubes 0.5 ml alcoholic KOH was added but only 0,5 ml 
alcohol was added to the third tube (unsaponified sample). 
All the tubes were kept at 60-70"C for 15 min. Then 0.5 ml 
of 0,2 N sulphonic acid was added to each txibe which were 
placed in a gently boiling water bath for 15 min to remove 
alcohol. After cooling glycerol content was determined by 
the periodate oxidation. To the tubes 0,1 ml of 0,05 M 
sodi\fln periodate solution was added and the oxidation was 
stopped after 10 min by adding sodiurr arsenate. A yellow 
colour of iodine appeared which disappeared within few 
minutes. Nine ml of 0,2% chromotropic acid reagent 
sulphuric acid and water 2:1 v/v was added and heated for 
exactly 30 min in a boiling water bath. The colour was read 
at 570 nm in a spectrophotometer. The quantity of trigly-
cerides was estimated by comparing against a calibration 
curve of triglyceride prepared by using mustard oil as 
standard. 
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QUALITATIVE ESTIMATION OF PHOSPHOLIPIDS 
Phosphol ip ids were f u r t h e r f r a c t i o n a t e d on a 
sc rupu lous ly c lean t h i n l a y e r chromatographic g l a s s p l a t e s 
of 20x20 cm which were coa ted with a s l u r r y of absorbent 
s i l i c a gel (G) type 60 c o n t a i n i n g 13% CaSO^ about 0,5 mm 
t h i c k , prepared by v igorous shaking of a 30 g of s i l i c a gel 
with a double amount of wate r i n a 250 ml Erlenmeyer f l a s k . 
The p l a t e s were l e f t t o d ry a t room t empera tu r e fo r 2 h . 
Before us ing they were kept i n an oven a t 110''C fo r one hour. 
One m l o f concen t r a t ed l i p i d sample was a p p l i e d on t h e p l a t e s 
as spo t s 3-4 mm i n d iamete r and 2-4 cm from t h e bottom 
edge of the p l a t e s . The so lven t was al lowed t o e v a p o r a t e . 
The chromatographic p l a t e s were p laced i n a developing tank 
23 /23 /7 ,5 cm con ta in ing chloroforrn-methanol-water (65 :25 :4 , 
V/V/V) as t h e so lvent system a f t e r t h e method of S k i p s k i , 
Pe te rson and Barcley (1964) , The chromatograph was developed 
u n t i l t h e so lvent f ron t reached t h e d e s i g n a t e d end, 10 cm 
from t h e o r i g i n with t h e l e n g t h of t h e p l a t e . The p l a t e 
was removed and a i r d r i e d a t room t empera tu re f o r 20 min. 
Dried chromatograph p l a t e was kept i n developing t ank 
con t a in ing iod ine vapour s . The s p o t s were e n c i r c l e d and 
were removed by scrapping with a r a z o r b l ade fo r a n a l y s i s . 
The scrapped ge l was t r a n s f e r r e d i n t o t h e c e n t r i f u g e txibes 
by a t h i n kn i fe s p a t u l a . The g e l was a l s o removed t o be 
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used as a blank. Each spot was eluted from the silica gel 
by suspending the powder in the chloroform and centrifuged. 
The supematants were taken and their concentration was 
determined as described above. The various fractions were 
identified by comparing their (Rf) values with standard 
phospholipids which were applied on the same plate. 
ELECTROPHORETIC STUDY OF THE ISOENgyMES (MALATS 
DEHYDROGENASE AND LACTATE DEHYDROGENASE 
Malate dehydrogenase and lactate dehydrogenase were 
electrophoretically determined by the method of Shaw and 
Koen (1964), 
POLYACRYLAMIDE GEL ELECTROPHORESIS (PAGE) 
The isoenzyme studies were conducted on poly-
acrylamide gel electrophoresis by using the standard method 
of Davis (1964), The glass tubes measuring 80 mm in length 
and 5 mm inner diameter were thoroughly cleaned with 
chromic acid and detergent. They were then allowed to dry in 
the gel casting stand. The lower end of the tubes were seale< 
by using rubber stopper to stop any leakage. 
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The small pore gel solution was prepared by mixing 
2 ml of solution A, 1 ml of solution B, and 2 ml of distilled 
water. This solution was mixed with an equal volxjme of 
freshly prepared ammonium persulphate (0,4%), Each tube 
was filled with 1.5 ml of small pore solution at room 
temperature with the help of hypodermic syringe. This 
solution was carefully laid with 0.1 ml of distilled water 
and allowed to polymerize. While pouring the solution, care 
was taken to avoid trapping of air bubbles in the gel solution. 
The gels were polymerized, for about 30-40 min under direct 
fluorescent light. Then the sample layer containing 150>ul 
homogenate 80-100 jag protein with a small drop 0,05/i bromo-
phenol blue, few drops of glycerol and 0,25 M sucrose was 
layered on the top of the gel. The sample layer was then 
covered with the chamber buffer. Electrophoresis was 
conducted by applying a current of 3 mA per tube till the 
dye band almost reached the lower and of the gel. At the end 
of the run, tubes were taken out from the assembly and the 
gels were taken out from their respective tubes by pushing 
distilled water with the help of syringe and 24 gauge 
hypodermic needle into the interphase between gel and inner 
margin of the glass t\ibe. The gels were incubated in the 
respective enzyme reaction mixture as described earlier 
for 45 min at BT^C. The gels were detained in 7% acetic 
acid and scanned at 540 nm using an Isoqelscanner. Protein 
estimation was carried out by^ r et al,(1951). 
•in 
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BIOCHEMICAL ESTIMATION OF SERUM GLUTAMIC OXALOACETIC 
TRANSAMINASE & SERUM GLOTAMIC PYRUVIC TRANSAMINASE 
INFECTED AND UNINFECTED SHEEP AND GOATS 
Biochemical estimation of serum enzymes was 
carried out by the method of Reitman and Prankel (1957). 
One ml of each substrate was placed in each of the two test 
tubes for different infected and uninfected serum and warmed 
up to 31°C, To one called 'test'* 0,2 ml of serum was added, 
shaken and mixed exactly after 60 min for SGOT and 30 min 
for SGPT with the tubes still in the bath at 37»C, 2 drops 
of aniline citrate reagents were added to both tubes marked 
'test' and 0,3 ml serian of infected and un-infected sheep/ 
goats was separately added to the blank. Then the tubes 
were left for 20 min. To both, 1 ml of dinitrophenyl-
hydrazine reagent was added and kept for another 15 minutes. 
Following the incubation at 2T'C, txibes were removed 
from water bath and 10 ml, 0,4 N NaOH solution was added to 
each of the tubes. 
The developed colour was read at 520 nm for calcu-
lation of standard pyruvate solution diluted 1 to 100 ml 
(1 ml = 10 mg) and a calibration curve was plotted and the 
results of the test were read from the calibration curve. 
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RESULTS 
A. IN VITRO STUDY: 
The i_n v i t r o m a i n t e n a n c e of 0 , columbianum male 
and female worms r e v e a l e d 36 -38 h of s u r v i v a l p e r i o d i n 
b o t h t h e c u l t u r e media which c o n t a i n e d g l u c o s e w i t h amino 
a c i d m i x t u r e o r g l u c o s e w i t h c h o l e s t e r o l . However, s u r v i v a l 
r a t e was o b s e r v e d t o b e a l m o s t 24 -26 h when t h e y were i n c u b -
a t e d i n t h e amino a c i d m i x t u r e and c h o l e s t e r o l o r i n t h e 
f o u r t h s e t which c o n t a i n e d o n l y c u l t u r e medium of E a g l e ' s 
m o d i f i e d w i t h H a n k s ' . But i n a l l t h e c u l t u r e media t h e 
f ema le showed q u i t e h i g h e r l o n g e v i t y r a t e , b e c a u s e of t h e i r 
n u t r i e n t r e s e r v e and i t s u t i l i z a t i o n . 
B, ESTIMATION OF TOTAL LIPID COI'TTiiINT OF MALE AINTD FEMALE: 
T a b l e - I 
Male Female 
mg/g d r y w t . % d r y w t , mg/g d r y w t , % d r y w t . 
3 5 . 2 2 3 .52 4 0 . 4 1 4 . 0 4 
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C. L I P I D FRACTIONS OF MALE AND FEMALE O. COLUMBIArTUI-1: 
T a b l e - I I 
Llplr? fractions 
mg/q dry 
VJt, 
Phospholipids 
3.2 
Triglycerides 
10.3 
Free fatty acids 
7.45 
Cholesterol 
3.85 
Unknown 
10.4 
D. PHOSPHOLIPID 
Pospholipid 
fractions 
Lysolecithln 
S phi ngomye1i n 
Lecithin 
Lysocephalin 
Cephalin 
Unknown 
% dry 
wt. 
0.32 
1.03 
0.75 
0.39 
1.04 
Male 
% of 
total 
lipid 
9.091 
29.261 
21.165 
10,938 
29.545 
mg/g dry 
wt. 
4,42 
12.1 
9.6 
5.65 
8,63 
FRACTIONS OF MAEE AND 
Male 
rng/g dry % of 
wt. Phos-
pholipids 
0.34 
0.67 
0,54 
0.84 
0.87 
0.63 
10, 
21, 
17, 
27. 
02, 
20, 
,68 
,57 
,53 
,12 
.77 
,33 
Female 
% dry 
wt. 
0.442 
1.21 
0.96 
0.565 
0.863 
% of total 
lipid 
10.941 
29.950 
23.762 
13,985 
21.362 
FEMALE 0. COLUMBIANUM: 
Female 
mg/g dry 
wt 
0, 
1, 
0, 
0. 
1, 
0. 
.66 
.35 
,48 
,30 
,03 
,58 
% of Phos-
pholipids 
14.98 
30.45 
11.08 
06.82 
23.38 
13.27 
-/ll-
SF 
5 
4 
3 
• ^ 
% 
• 
% 
Qualitative separation of the phospholipids of 0, columbianum 
by thin layer chromatography in chloroform: methanol:water 
(65:25:4). 
A = Male; B = Female; O = Origin; 
1 t V- i h 
1. Lysolecithin; 2. Sphingomylin; 3, Licithin ; 4, Lysoce-
phalin; 5, Cephalin; SF = Solvent front; Stained in 
iodine vapours. 
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C, ELECTROPHORETIC STUDY OF 0 . COLUMBTANUI-l MDH & LDHs 
+ 
Zymogram of MDH i n m a l e 0 . co lumblanum. 
+ 
Zymogram of MDH i n f e m a l e 0 . cplumbianijm. 
Zymogram of LDH i n male 0 . columblanum. 
Zymogram of LDH i n female 0 , columbianum, 
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D. ACTIVITY OF SERUT-l GLUTAMIC OXALOACETIC TRANSAMINASE 
(SGOT) AND SERUM GLUTAMIC PYRUVIC TRANSAMINASE (SGPT) 
IN THE SERUM OF INFECTED AND NON-INFECTED GOATS AND 
SHEEP 
Animal Unit Aig/ml of serum Unit «g/ral of (SGOT) serxtm. 
(SGPT) 
Sheep (control) 
Goat (control) 
Sheep(i nfected 
Sheep( do 
Sheep( 
Sheep( 
Sheep( 
Goat ( 
Goat ( 
Goat ( 
Goat ( 
do 
do 
do 
do 
do 
do 
do 
92.0 
91.0 
120,0 
121.0 
111.0 
122.0 
120.0 
112.0 
125.0 
127.0 
124.0 
8.0 
8.5 
12.0 
10.0 
12.0 
11.0 
14.0 
18.0 
13.0 
16.0 
14.0 
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DISCUSSION 
In the present study the in vitro survival rate of 
0, columbianum was studied by modifying the culture method 
of Das (1968), It was observed that the worms rremained 
active and females had relatively higher longevity rate 
i.e., 38 h in comparision with males whose survival period 
was 36 h, in both the media which contained glucose with 
amino acid mixture but no cholesterol, or glucose with 
cholesterol but no amino acid mixture. The results from 
these two media indicate the metabolic significance of 
glucose for the survival of the parasites. However, 24-26 h 
survival of the male and female worms was observed when 
worms were Incubated in the amino acid mixture and choles-
terol but no glucose and in the fourth set where the worms 
were incubated only in the culture medixjm of Eaglets, modified 
with Hanks', 
Parasitic helminths contain appreciable quantities 
of lipids which are important constituents and have been 
studied by several investigators (Von Brand, 1973), The 
analysis of lipid content (Table-l) indicates that the 
females of 0, columbianum possess relatively high content 
of lipid as compared to males which is approximately aboxit 
-46 -
4,04 and 3,52 percent of dry weights, r espec t ive ly . The 
high content of l i p i d s in the females indica te tha t i t not 
only serves as an energy source but might also be u t i l i z e d 
for the production of eggs. Von Brand (1941) and Goil 
(1958) reported t h a t helminths s tore l i p id s to produce eggs 
and decreased amount of fat was recovered from the expelled 
e^gs. This i s fur ther supported by hlstochemical s tudies of 
Anwar (1982), who observed l i p id s in the reproductive organs 
of male and female 0, columbjanum. He also observed bound 
l i p i d s a c t i v i t y i n the body wal l , hypodermis, musculature, 
i n t e s t i n e , ovary and t e s t i c u l a r f o l l i c l e s . I t has been 
reported in A. lumbricoides t ha t l i p id s are deposited in the 
oocytes and act as food reserve for eggs (Lee and Atkinson, 
1976). Sexual differences in the l i p id content are known 
from several nematodes but no general izat ion i s poss ib le . 
Higher l ip id content in female than in males had been 
reported from Bunostomum triqonocephalum 12,27 and 3,73 
percent dry weights, (Kumar and Lai, 1985), The t o t a l 
l i p i d in male and female 0. columbianum consisted of 0.3 2 
and 0.44 percent of t o t a l l i p id s and 2,17 and 2,73 percent 
of neut ra l l i p i d s respect ively on the bas i s of dry weight, 
Vykhrestynk e t a l , (1972) and vykhrestynk and Yargina (1975) 
studied l i p i d s of the c a t t l e nematode, Mecistocirrus 
d i q l t a t u s , and found tha t t o t a l l i p id s were 10,38% of dry 
weight, of which 23,73 % were phospholipids and 76,2T4 
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neut ra l l i p i d s . The neutral l i p i d s comprised cho les te ro l , 
t r i g l y c r i d e s and free f a t t y a c id s . The phospholipids have 
important role in b io logica l membrane (Dawson, 1966), in 
oxidat ive phosphoirylation and e lec t ron t ranspor t (Green, 
1959) and in protein synthesis (Hendler, 1961), Out of the 
t o t a l l i p i d s , Bunostomum trigonocephaltim contains 0,37 
and 0,42% of phospholipids in males and females, respect ively 
(Kumar and Lai, 1985), The importance of f a t t y acids in 
energy metabolism was widely recognised by Gilbert (1967), 
The major l ip id content of 0, columbianum comprises 
neutra l l i p i d s , of which 1,03 and 1,21% of dry weight are 
t r i g l y c e r i d e s , 0.75 and 0,46% dry weight i s choles te ro l in 
males and females, r espec t ive ly . Large amounts of t r i g l y -
cerides were present in the oocytes of Ascaris and of other 
nematodes and these are incorporated in to the eggs to be 
used in embryogenesis when the eggs pass out of the host . 
Apparently, while some of the t r i g l y c e r i d e s aire oxidised 
completely to produce energy, o thers are oxidised to acetyl 
CoA, and then t h i s i s used t o synthesize carbohydrates by 
p-oxidation of f a t ty acids via the glyoxylate cyc le . In 
t h i s cycle acetyl CoA, which a r i s e s from the p-oxidation of 
f a t t y ac ids , reac ts with the glyoxylate to form malate which 
i s glycogenic. The two enzymes involved in glyoxylate 
cycle are i s o c i t r a t e , lyase and malate synthetase . Both of 
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these appear at an early stage in embryogenesis of eggs 
of Ascarl3 and were most active when the rate of fatty acid 
oxidation and carbohydrate synthesis is at its peak 
(Lee and Atkinson, 1976). In Ascarldla qalli there was 
sex variation in phospholipid content, male worms contained 
1,6% phospholipids of the total lipids while females had 
only 40,3% (Shorb and Shorb, 1966). But in the present stud; 
the female Oesophaqostomutn cplumbianum contained quite high 
amount of phospholipid as compared to male (i.e., 0.44 and 
0,33% of the dry weight, respectively). 
Among phospholipids of male and female of 0, colum-
blanum five different fractions which were identified by 
thin layer chromatography (TLC) were lysolecithin (0.33 
and 0,66), sphingomyelin (0,67 and 1,35), lecithin 
(0,54 and 0,48), lysocephalin (0,87 and 0,31) and cephalin 
(0,08 and 1.03) percent dry weight, respectively. Ten 
different fractions of phospholipids were identified in 
A, lumbricoides muscle and reproductive organs by Beames 
(1964) and Subramanyam and Venkatesan (1968), 
The electrophoretic studies of MDH of 0, columbianum 
revealed five bands both in the male and female. No signi-
ficant difference in isozyme of MDH of eight different 
strains of S, mansonl (Coles, 1971). Homewood et al, (1973) 
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revealed identical bands in male and female. Zee and 
Zenkham (1968) distinguished four MDH bands in most tissues 
of adult Ascaris. Rhodes et, ad. (1964) found three MDH 
bands in A. lumbricoides. In the present study four 
isozyme bands of LDH were obtained in both male and female 
of 0. columbianum. Similarly, four LDH bands were reported 
in Haematoloenchus medioplexus (Bayne et al,,, 1968), 
The activity of glutamic oxaloacetic acid trans-
aminase and glutamic pyruvic transaminase was measured by 
the amount of pyruvic acid liberated/ml of serxim. The 
activity of SCOT was found as 92,0 and 91,0 ug/ml in case 
of uninfected sheep and goat. While mean value of infected 
sheep and goats were 118 and 122 ug/ml. On the other hand 
the activity of SGPT in the case of uninfected sheep and 
goats was 80 and 8,5 ug/nl, while mean values of infected 
sheep and goats was 11,8 and 15,25 ug/ml, respectively. 
Thus, in infected animals both the seirum enzymes had an 
Increased activity (Table IV), SCOT had increased activity 
in comparision to SGPT both in sheep and goats. However, 
the mean values of these enzymes were recorded high in 
goats as compared to sheep. Thus, it appears that goats 
are more susceptible to the infection of 0, columbianum 
and the damage caused by this parasite may be high. 
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Sinsion et al, (1970-72) during the study of Fasclola 
hepatlca Infection In bovine reported increased glutamic 
oxaloacetic transaminase activity but observed glutamic 
pyruvic activity of less value. 
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